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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable the connection 
of a trench capacitor with a transistor to be improved in 
controllability. 

SOLUTION: A trench capacitor is equipped with a trench 
108 provided with an upper region 109 and a lower 
region 111 formed on a substrate 101 , an isolation collar 
168 formed on an upper region 100, a buried well 170 
that passes through the lower region 1 1 1 , a buried plate 
165 formed around the lower region 1 1 1 to serve as an 
outer capacitor electrode, and a dielectric layer 164 
which covers the lower region 111 and the isolation 
collar 108. In this case, the substrate 101 is equipped 
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with a buried contact 250 which is formed through implantation, plasma doping and/or vapor 
phase doping. 
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im&mi] ityxhu-N (ion izmiiLztiT 

t$Qfrr>±M<D%i®. (10 9) ;fc«fctfT«<0«« (1 1 

1) stLti^ hi/>f (108) <t, ftuieh vy?- 

(10 8) <0±«<0ffl« (10 9) K»j3cSnTl>*7 
>fVI/-y3>*7- (16 8) fc % mfia^yx hU— 

h (ioi) jc^jsjtsnTfto^owehu^ (i o 

8) <DT«<0«« (111) £^£:<<hfc«#«HCiio 
TS^nTl^Ift^^x^ (17 0) fc, WffBhU 
>5f (10 8) <DTM<DMi& (111) ©HDfcJWSS 
nt V KM * /X 5> * <h L T <7)ffia£> ^ y u - 
h (16 5) <h* MIBhU>^ (10 8) (OTflO©«« 
(1 1 1) ^ck^mrfET^V U— : /a>*7- (1 6 
8) *«ffiT*fc»CD, ^^A o S/^^®fftLT(0Hgl| 
#Jf (16 4) WIBh^>5 1 (10 8) tC^5*a*l 

x^^mm\t<Dhuy^mm (i6D t^i^T/s 

(10 1) tt, -f>:/5>T— : ^3>, ^7XTF-t: 
ffi&i&*:3>*d7 h (2 5 0) SWlt^CiSlta 
[»**2] t9IBM^>^ (10 8) K43^T*«ti: 

(Dhvy^mm (i 6 n o±^{c, 

(16 2) *n?ftLT(r^«*aiEt©h 

[W*S3] mJlBhU^ (1 0 8) tt. :7 9>S*» 
^^jR**bT*0^?K.hU>5 1 (10 8) <7>:7^ 

(ohi/>f*aa (i6i) d7 2) *» 

[gf #i!4] WEStttOlftM^'J^y (1 6 

2) tt, ttlBtt«£® hU>f*«« (16 1) <k95?B 

h (2 5 0) £<0lH<0gMa£»j£-rs 

[3S*^5] ffflEattii*:^** h (2 5 0) <£>it 
#® ( 2 0 1 ) (C, h y*)VM (2 0 5) *KS£*IT 

1*6 4 s^^tn* i m%m.<D vvy^ 
imMme] m$zby*)im (205) \*mitm* g 

[ W#JH 7 ] IS h U- ir /t ~> * ttffl* ii^ =3 > ^ 
£7 h (2 5 0) ^LTh7>yX^ (110) ICi&SS 
SnT^*ffll*B 1 *6 6 ^TOt^-fn* 1 *HfB$Sc<£> h 

[W**8] fflfc&^x^ (17 0) Srlt^X hU 

-h (ioi) ic«j«u ±«o«« (109) *5«tr/ 

Tfifla>«« (111) *6j3c£ hl/>f (10 8) £ml 
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IB-tfyxhU-h (10 1) tCJg/SU RulBhl/>5 1 
(10 8) (B±ffl<Bffl« (10 9) WVk-^a > 
(16 8) «:»riEU ^IBM/>^ (10 8) (7) 
Tffljtf)®^ (111) ^i^ffltC^^TIfyx hU- h 

(10 1) *tC, n<M<03>^>1tmffi£lxTS#&^ 
^U-h (16 5) mrf3hU>^ (10 8) 

0>Tffl©WW (111) *5«fctfffiK7<VU-->3>* 
^— (16 8) <DrtfflJS:ftH"r^fc«)(03>x>1tSS« 
#:^LT(D^mB (16 4) **j*L*r>WB2 Mx>? 
io (10) tcrtffl^a>^>itS1l<hbTCD^Sttc7) h U 
>^3feW» (16 1) 

«R*»Af *ctKJ:t>TSa6a*3>^^ h (2 5 
0) SMf^d(i:^attShl/>f*t/V>^© 

[gS*»9] ffi#iMm>^h (2 5 0) SJgfiE-r 

20 in^a (2 01) zm^TmA-rz>mj£m8^m<Dbu 

[g»*Bl0j a^^^=i>^^h (2 5 0) SrJgflc 

(201) sauT»A-r*ai*3B8ia«<z)M^>^ 

1] WBflWBH— e>£f*8 0 Ottl 2 

0 01Ct(Z)IB<OS**3J:^5 OOP a*5j;tf 5 0 kP a 

1 ^I3«cd ^ * a° ^ <oSjfi;&i£. 

30 [«*«12] BtFlB^d6^^n>^^ h (2 5 0) (O 

(201) h y*)vm (205) srjgdc-r 

**9*6 1 1 *T(^^m*l^lB®<7)hU>5 L ^^ 
[«f*3B 13] mrfB h >*;U» (2 0 5) 
1 2fBtKcOhl/>^ 1 4 1 ^/N^>^(OMii^?*o 

^.(Dvuy^mm (16 1) o±(:Mt5g*s8 

*6 1 3 £T(&lvrn*lJ®fB®<7) h U>^^r^/1>-^ 
40 ©fijgarffi. 

[B*ffll5] . l»EH/>f (10 8) 0T«©«« 

(ill) 7 7yism&<Dmw*Mf&-?z>tz.#>\zm 

hl/>f (10 8) (D±flJ<0«« (10 9) iCMLTit 

im &m 1 6 ] «HB*I»i&30 >^ ^ h (2 5 0) , 
MEh>*;H (2 0 5) *itX*6E*«tt0)S»ii* 
(162) yDirX^Y>A**6HfflB*9"^ 
xhi/-h (ioi) £-W«lc«Dffi-rc:£ft< io 
50 (0yDtXT*«t5«*«l 4Sfcf41 5fBtS<7)hl/ 
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[0 0 0 1 ] 
[0 0 0 2 ] 

KDRAM*^U*;i^ttffiS*l* hU>^t/V>^ 

[0 0 0 3] c j^Uir^tt, ^IgEsIgS (I 
C) . W^tfaiRflltB&T^-trxaWB**^*^^ 1 ; 

(RAM) , ^t^7^RAM (DRAM) , 
□ tXDRAM (SDRAM) , X^r^f^^RAM 

(SRAM) , M^ttiUi^'J (ROM) & 

x.tfyD^7V^ny7^7K (PLA) , 

I C (AS I C) , ^^XDy^^/^^'J I 
C (XMT7HDRAM) £&teffi<B[g»8K£#-r 20 

b (PDA) *5ct(^«&<09liBitLT«efflSnS. »i© 

[0004] *«[his& (ic) afctt^y^ttwwa)* 30 

^^•frii^/K^lU^^^U (DRAM) (DfztfXD?- 

( "0" Sfctt 41 1" ) ^l^©^— ^tfy ^stc 
[0 0 0 5] DRAMfy^MUt^hiJ^X 

[0 0 0 6]M^> DRAM** "J "WW*** A* 
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[0 0 0 7] tt/v>j^i:t«snfct«lt WfIB**« 

[0008] *±*jmw&w^-rz>£^om<tez&& 
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hft^xy f>^Snfc h l/>f Z.<DbU> 
vU^r— bii^Ts (ASG) CCTO K-/1> hV 
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Mf&zn* * ^s^*^ \s-ht<Dm<D 

[0 0 13] tT>*— ;KO«fiESrlHli6l"rSfc«)tC, 2t 
(R I E) \Z^r>XY^f V U— >3 >*f ^-(£>^2 20 

<b^HiBCHF3/He/02, CHF3/ A r, C4F3 
/ArSfcttCF4*«fflf5l& y'jaXCMIT 

K ^ # — ;kd Ttfffl cD^fei^) ±^ k: mj& £ n s . n. cd ^ j£ 
[0 0 14] £<D<fc5&2SB<0 bl/>^/£:/n-irx 

-^flfe^CS. *6i:7<V l/-y3>A7-BX 
7^>^f A- F V W t IT H/>^M«fe*0 ■ 

» 2 © j^^it -r jryjLyT-yWTsTyyn mm s n 

[0 0 15] EI6(C^iiL.Tii«c7)DRAM^^:'Jir;i/ 

$fc0 7^e>Bll 3tC58aUT06CODRA 50 
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[0 0 16] i 6 (D h 1/ >f + t/ty ?HM*I 1 6 
6 0(D^^'J-ii«:tLT?W$n, T-fVU-2/3> 
«)SS«f*:Hl 6 4 0±«(Z)®«O $ 0 7< V l/—> 3 > 

an^o cntCctoT^v i/— ->3 >*^- 1 6 8 
mil 6 4©±*l»apta)lBa)*-&Wc--K;i/»* 

[0 0 17] i6i:fihi/>^tAy^ 1 6 

162 (iftiiWh?-;^) ^WT5M I N T (merg 
ed isolation node trench) tJl/T»oTbi^. S'J<£> 

1 0 8 (OASiW&Tf 2 5 6 MbOD RAMf 

$tlT43 0> #5 7 MmCO^££, «0. 2 5m 

mX 0. 5 0 um(D h V y^ffi P i**Tt So 
[0 0 18] @6t:^$tlTt^J:^^ buy^-^r 

1 6 0 kw-yx h h 101 rticHweattTn 

(p-) MAtf^^^BS K— y$ntl^o igffi^tc 
K-y$tifcpiBit^Xhl/-l> (p+) &&mlrz>z\ 

ftjtp+/p hi/- hsftffltact^tss. 

CDiP$<Dp-Xtf^ + '>^;l/gO*^, ^1019cm-3 
OK-^ftRiSSIftS. *9*<0«fltt;USJl. 5X 
1 0 i6 C m-3T$>So pSa^x;U (HSSftTl^W 

tt»8rr s * ^ u -fc;uo)T-f v u-f> 3 xDfrtbizmi 

1 0 i7cm-3^6 8X10 i7 C m-3T*So 
[0 0 19] £0>^i£fi*ffiTtt* 2a»©M/>fIy 

16 0 KJt^T, hl/>^108 <&Tffl!l<0ffi« 111* 

±ffloco««i 0 9 <Dm&rcizm.uw\zm£%f i^s 

fcttfflSW2*#-r$, ffl^i^^y l/- h 1 6 5 tt h U 
>^1 0 8OTffl<0iS«SflHtS. HSSnTl^i 
o\Z. M&i£frZfl'— h 1 6 5fiH/>?l 0 8C0±ffliJ 
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hi/>^ i o s^zmmni(Dbu>^m^}i 6 1 

«Atft*As *fctt'J>P*H-^StlT (n 

1 6 ll4jSS»flEfct*As*K— yStlT^S. £<Z>b 
*<D«jett*?Jl Ol9cm-3~i 0 20cm-3T*^>o 

[0 0 2 0] KttftJf 1 6 4tt+t/V>^MS»«t 
Tt^o ^CO^JKJBSSXttSttttJf 1 6 4 teT-f V 
y 3 >tl7— 1 6 8 0>rtffl0)1M )Vh. hU> 

^1 0 8©T«<Oifi«l 1 1 <D1M H'Jt-^tSSo 
Ttr>*. §§®#Jf 1 6 4ttfiSJAaSfb**/tttSffc«l/ 

itmtm S &ttN O N O (EfSJift: tC&ffl pftgT & 

[0 0 2 1 ] ^W^^ffis^^yi/- M65^, 
D R A Mrt <£>ffi£>^ ^ A S> 9 £ (D&ffitemtb&fr O x ;u 

1 7 o s^uxfrbtu c<D03L)M*w*2<Dmm?^ y 

)H7 0I1 nfflK-yi»K«Aat3RAs*fc«»J> 

tb&frOx.Jl' 1 7 OcoiS^te&J 1X10 i7cm-3^6 1 
xi 0 20cm-3T^^)o IftaWxiH 7 0 
nSKoxtr^ + v'^il/Ji^&jedcbT, S«M»BEK:»tt 

h 1 6 5S*ffi^S2P«lE«c:»Stt"railt«CctO. Mm 

»a«tt*&*«fl£«) 1 / 2 *fctt Vdd/ 2 fcffl/ST a. 
. [0 0 2 2] iIttOlfta*yjyyi 6 2ttW«tt 

©H/>?*»»i 6 i<&±#icia#£nxi><5o a»m 

tt^)M/>5 L 5£^l 6 1 ©K — y«S*^y^ hU— 
h 1 0 l^ffl^tl, ffi»i&*»(0:3>^£7 h 2 5 0 

^VXb^y-JTs^ 1 1 0SM/>f*t/V>^ 1 6 otc 

[0 0 2 3] 7-fVl/*">3>*7-l 6 8(4 M/>? 

h 1 6 5<BJtflJ*X3£flELX^£>. H^3nt^5i5 
iC, 7< V I/ - y 3 7 - 1 6 8 ttltyx h I/- h 1 

a&a^yj r/i 6 2£iR2gt-r£o T-rvu— ->3>* 

5-1 6 8tt««tt«)*J»^&*iBSSn4. CCO^JS^ 
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Wr*yv3>^Wo 7^Vl/-'>3>iJ7-16 
8tt*tttt<BS»j&^:/l) vzsl 6 2^bffia6&^yV 
~ hi 6 5^©U-^«»«:IHll:'r *^Sfctti£«-r 
£ e 10©JttlMTtt*7-ttl!ll. 2 Mm©i83t 
&9> 2Onmjd^9Onm0f$T&^o 
[0 0 2 4] M/>^7<yi/-ya>18 0ahl/> 
^1 0 8(B±{BS<0««1 0 9fCKfrt^nT*50, DRA 
M^^EU-fe^^V hU^Xt^cOffiO-fe^e^Btb, Bf 

nx^^ct^tC h 1/>^T< yi/-ya>l 8 0 tt h U- 

>^1 o 8<7)-as<o««ic*— A-^^yu, JS9<D«« 

£iim£-££o ^(Dtc&b^yiSTs? 1 1 Ot hU>^ 
*WV>* 1 6 0tOB»c«8iE*«fliEns. ZLCD^mmWi 

xte h vy^-y-i y 3>iso tt&ftwicte h u 
>^ifi<0*?Jl/2S:ffi'5. hi/>wyu-^3>« 

7-fVIz-ya >(7)^$terj0. 2 5 AtmX&So 
20 [0 0 2 5] £<BH86»iBTtt, SMMfe^fflftii^^ U 

7-/16 2 tu- h i/- h i o i t<^ra^#ffi 2 o 

ia*GFtiELX*D, Sfc^tttt^hU^asWftl 6 1 
t*«tt^ffi»ii*yu 7/16 2 t<Z)Pfl(C#»nW&% 

[0 0 2 6] h7>yX^110^-hll2, KU 
-f>««113, *J;tfy--x««l l 4j&*Sjb££>. H 
U>f 1 3*ct»y-X(Wl 1 4ttnfiF-y 

M^itfAsSfc«U>PS:Wf§. y-X® 

30 4(»Mioa>^^ h 2 5 oizmmznx 

V- KH 1 2 0 ICggjffi^nX^y— h 1 1 2 tt 
# i j ' J n > H a* 6 IS £ o jHSWi:tt#Uy'J3>i:tt 

3Ku->un>sco±^{c^$nx*3 0> emtcjcoy 

-hi l-2©iOfitt*<fi»aft*. *'Jy'j3>M 
[0 0 2 7] y— M 1 2 JiS8{tHT«ton. £<DS<b 

40 3 xotztbizmm^nzo mm\zv^ wx—jvwHt 

X, "7— H»l 2 0*<»IBSn*. 3— T4>?\Zm7L 

i 8 3s»j3E-r*raflefflan*. »gsttb<od>^^ h 

«HH>iB«l 13itf7h8l8 5 fc©IBa)«tt* 
Mt^o 7<yi — y 3 >118 9«m«BPS 

dtl«t*7 h»l 8 5*HH>*«1 1 3*ctrXV- 
50 XSMfeJcl 1 4^6»»i-*. 
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[0028] mm-r&v-F&i 2 o'iiM/>f7>f 

V l/-y 3 > 1 8 0 (^)±^ CM^nSo iliS-f^? — 
K8l20'ttM/>?108^6 hl/>mvi/- 

[0 0 2 9] B?a!^J:^{C. *10)W«^-f yjipfflT 

^stcttyx Hz-noi, C7x;n 7 0, a* 

M^lz-M 6 5, &&Zfm<DDRAM*^*)±:)U<D 

[0 0 3 0] «1 y»4pfflT» (5, ^2 CD 20 

^mco^-f ^ttnfiT?*5^ DR AM^^EUir^CDP 
jsEtt. n sn-yyx h U™ h We p IS<7)# U > U =3 >#2£ 
«Sn& h 1 0 8 S:ffll^*^fcH«^pIflET* 

[0 0 3 1] 07^601 SICttHB^DRAM^^'J 

[0 0 3 2] EI 7 tCctn^it^X h hi 0 1 tfj-tb 
fPfi!cStlT45 0, W±ICDRAM/tUt;^M$ 
n^>o It hl/-hl01 (?)if^SBMgT1i^ 30 
< , GMiomWttMSL* 09 A. « (10 0), (11 
0) , *fttt<ll'l) *«ffl*J«rc**. CO^MJ^ 
ffi-Cte. t^hk-MOilipaa)h-^«fi, #J 
A«*^*B*ffi«ft»cK-ysnT (p.-) <^<5. * 
B CDilgte&J 1 X 1 0 16 c m-3— 2 X 1 0 16 c m-3 

[0 0 3 3] U^X H/-M01 ttnffl-fc: K-^n 
fcffl»i£*^x;H 7 0?:^. s«>i£^x;n 7 
OttU >P$ftHt*A s £ K-^ItbttlT^ 

WzJH7 0))«j8fiSn*. nfflOK-yWHttCKD 
«£\ It^X M/-M0 1 CDJld&iX^.^x^ 1 7 0 1*1 
^A^tl^o Stf>j£*tfx;H 7 OMfpS^x^Srl* 

\Z*r/*i'?<DMti>&fr7l'*- h 1 6 5R)i0)3M{3:<Z>:/ 

;i/^ti, »1. 5MeVTfJ> 1 x 1 0!3 C m-2l?£> 

cn^TWM^xjH 7 ott-r >y^>^ 
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C5Lfc&«te Bronner et al. Kck^HltifSI 5 2 
5 0 8 2 9^«««KlE*SttT^*. 

[0034] mmmmTsfy? 1 o 7^yxM/-h 

l 0 i©8Bi:»«StiS. »B8*iBX*v* 10 711 

m?L\m atma* ? v 9 vmum 104 te^ztrnmrnm 

±#K:A— KVX^Ji 1 0 6^Ktt6ntliS. £0>A 
-Fvx^Jil 0 6WRSTEOSA^teo flfitf)** 
**0I*_tfB S Gt)H«fcA— KVX^Jf <h LTfffl pjffi 
T<6£. mm\Z7>^t)7Ut7i'3>U-h (AR 
C) SrffifflbTUVi/77^«KO»*«Sriei±S*^c: 

[0 0 3 5] A-H7X?i 1 0 6teil^tf):7;r H J V 

>^i 0 8 ^#ie« 1 0 2««afisns. ccd 

«tM**;**1&. SiffilX^y^ 1 0 7<0«3te3*lfc 
fiS«ttit^X h>— h 1 0 1 0SI^TX7f>^n 
SiStt-T^>x^5 1 >^(DX^^y (R I E) \Z<k 

[0 0 3 6] 7^7l/-y3/*7-ffl©iS115 2 
^^^^T^x/NCOi^ftC^^v-a hl/>f 1 

ffl nJggT^^o 10 5 OWe. 110 Ot^TMgT 

7-f Vl/->a>*7-l*ttil 5 2tt«l:»56 

15 1«^ :©*ftltthU>W-fV^ 
y 3 >*7-Mll 5 2fcioT*»SnS81l:, 

WHtm 1 5 1 teSkmmzltm 0 . 3 n 5 n mCDJ5£ 

[0 0 3 7] SSfC^nTt^cfc^^T-f VI/-: /a 

8B«£Tl»5BSn£, :©7^fVl/-y3>*7-fflS 
ttHl 5 2<Z)l»*f4, «A«ffc¥««««ffi* (CM 
P) , ftfffjK7<X7^>^ (CDE) SfcittKJfcte 

OT-fVlz-ya >#5—ffl«ttJi 1 5 2^8^ 
S/3>*5-ffl«tt»l 5 2iihl/>f 1 0 8F*qTtt:T 
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->3 >*7-ffli»tt» 1 5 2te¥ffiffc;**U e^CDXr- 
7yi;i5(t-5CDEXf7^Sfc«R I EXf-y^CJ: 
OAMWtC«it^X h h3?ffi^£ 0. 5 umfr<b 2 

[0 0 3 8] gf*#Btt?xA©±:£{CT : #$>->3 
ft. *«H«ifiX*v* 1 0 7*5«fctf HU>^©-»M 

(CVD) mtf^XVJyXhfflCVD (PECV 
D) Sfcfi&ffiCVD (LP CVD) CfcD^tfS^a 
CtCJcO, TEOS&ffl^T»JSfc*ti*. C 

v d &*fclj «g*M3x r-y ^tcfc 0 m&ik £ ft* . 8Mb 
Jf «35#CJ5< 1 0 nm^e 5 0 nraT*5fc*, A— 

[0 0 3 9] »J©SI!fi»fflS1?tt«*flt»ttCVD»fl:* 

<;fc©fc#<o!&fflsx^y :775*ftfc>ft£>. ^©mi^t 

^tetfiJxJxA. r . Ni, O2. H2O. N2O, NO. S 
ii02*fc«H 2 0«. CV.D«ft;*l*iV»TlMIMfcI* 

jgjfc-rsfcafctt/flSft*. »*tt»BBa+A^}»»^fc 
jBtswicttcwfa&sra^ji 0 0 cc^s^n 1 oot 

©iSftT^ 0. 5 ^^6^3 B^rawgSTfffetlS. 

[0040] $eic0 8tcpjiUT. ffinfcmizwz.it 

EiStt-f ^->X->^>^tCcfcDX-v5 1 >i7 f $tl, 7-fV 
V->3>*7-16 8*«MSn5. E*tt-f*>X 

*5-fli«ttJB.l 5 2i®W^^A-RX^l 
1 0 6 £(C#UTa#tttCX^>y£nSck'3ICStR 
£ft<2>. EJ&tt'f ^->X-y^>ytC<t0^«t^P^»fiS 

B£*£ft£<, «|«fltJittS''Jn>©1*-f K^a—^iK 
tfi(3, 7-f 7 U-> 3 >A 7 - 1 6 8 S;f flStS. 
04©b(C^£ftT^<2><fc'3(::. >a 

- 1 6 8 <D±m<Dmmt&Mizmft£ti. mmvft±J3 

[0 0 4 1] |g9C<fcfttf. 7-fVU->3>*7-ffl 
. 152H^>f 108 WTffl'JWMtei 1 1 1 *>e> 

isjns. rcDT-r v^-v-3 >t>7-mffi&M 1 5 
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KfbJi i s ljmffitttrttsmsnfchu^it-r f? 

CDEX>y^>^X7">7 7 p T{i0iJx.tfNF3+C 
1151 £X-y^>yxhyAi:UTtefflbTnJfig.fc& 

io 3„ 0jA«T-r vi/-: /a >f)?— mm<&m 1 5 2 

pjt-r-S.^'J ->'J n>ro^*CDfeJ?)CD^4 0 0 0 : 1C75M 
h Vyj- 1 0 8 *->6*5t5W^ft;)l 1 5 1 SrXy 

[0 0 4 2] »J©HMl»«-CttC 1 2^tt?:ffl^5C 
DEXT7 Sn. y'J3>S fctttf 'J -> 'J n > 

2 s c c mCDiiitjfroii^. g^tt.roSMIWfcX'y* 1 ^ 
h#0 <hfc:9, ^U->U=3><73X^^>yi/-htt 
^2/im/mi n ^ CfttCJ; 0 
20 ftll 5 1 ^SWai7?>^X h 7/'!ttT7'f V 

tf4ii«icte;i<a#5fe©&fl:lg 1 5 ico 

fSlfflO. 5nra*6 3nmt*ib5. 

[0 0 4 3] cntC«^T'?'i>y hXy^>y«A.ttK 
OHJfdiHF :HN03: CHsC OOH47-f V k— 
->3 >7J ^-ffltSttlf 1 5 2 ©l»*©IBKffiffl-r* -i: 
^T^-S. fefc'LKOHSffiffltSt, Kt£j;SKV> 

tttiam&m&x j- ? ?ifi&m tu*.- s j&tt-r * >x y 
^-fflHttJBi 5 2rol^*©^(c^ffl^I*gf 7-f 

NFe/HBrS^tf. gSjk^*fc«^fl:^UC« LT# 
U v'J 3 >^M^MlCX-y^>i/-r^iil«J^I: ! ¥*n 3 n 
tt, WAtfNFj/HB r Sfcl4CF4/02*fcttCF4 
/02/C 1 2T'feS. 

[0 0 4 4] KfcfftS&ttSffcWcJrt-StfU vU 3> 
©SfStt-f ^- >x >^CDJSSm4«¥S^t^ffiT(4« 
40 (fiioo : 1TW, /N*— "r^ti)VUmM-r:\Wi2 0 

00 : ir±ic±#t?>. ^m\z\n-*>e>mm<Dn- 

, ;i'->3>*5- 1 6 8<D±.W<DMt$L<Dfr&m-&-£n 
•5. b^'b- i E-©IRK, 7-fyi/-y3>*7-16 8*i 

[0 0 4 5] T< VI/- ~>3 >*7-«tt)i 1 5 2 
50 ni!©H-^*J««7Ltft«iAs*fctt'J>P* 
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^rtSffifeii*:^— b 1 6 5tfi9\>m<D* J rKi'9W& 
tlTMSn^o 7-fVl/-v3>*7-16 8l^ 
>r-y a >T7 ^ i LTfW ^ntCcfcO 
7-fVI/->3 >ii7— 1 6 8(7)T^7^M^C0^^K- 
y$n^o F-^M^iS^^l x 1 Oi9cm-3^b 
I X 1 0Z0cm-3T*§o ffi^ii^yu-h 1 6 
f&*tZ>£i&\Z, PH&fzteA s mSrffi^^ffl H — fcf 

=>yj~ >>a> (pi i i) a*fle/flS*i£>. ;itf><fc5fr 

8E)Rtm^Ltf« Ransom et al.. J. Electrochemical. So io 
c. Band 141. Nr. 5 (1994) 1378H«». *«fctf#B«Mff 
^4 9 3 7 2 0 S^WfflWlZtZmZtlT^&o 
[0 0 4 6] 7^f V > 3 >* 7- 1 6 8 ^7^f V U 

-y-a y*>mmiznjm~e$>z>° cn\zR^xm«>^^ 

ASG$: F-A> h V — X £ ITfffl ITKt^ Z t 

y — XiLTffflt^ilt^M^H Becker et al.. 

J. Electrochemical. Soc. , Bandl36 (1989) 3033HEIHMC 20 

[0 0 4 7] 01 0 {Cctn«R«ffJl 1 6 4tt-)iAl 
fcxtf^S/a^atl. dO)»tt«aS«ifiX^ry^ 1 0 7 

KttfljSn*. 1 0<D*M»«-Ctt»«*H 1 6 4*«N 
Oy- KCQX^y ^£€2ffiLT^£o NOy- h<£>X^ 

ypte^tm&T^yyB yr&zttz^oMf&tsn, ™ 

VDSftWC<fcO#J5 nmOl?$tM$n§. gfbJf 

mm (ono) - aft* - *fls* - *fls 

% (onon) t>ra«»cflefflniffiTfc^. *fci«ifi6Jc» 

[0 0 4 8] Sttt© h U>f««» 1 6 1 li'Jx-A© 40 
^ffilZ^tf-yya >£tt* dnicJzDSfi&^jSlX^ yi? 

i o 7 7&*«2b*u i3thi/>fi o 8##u y x )^y\z 
iotsasns. i:nfa«A«cvDs&tt<fi(D«» 

gij(D^i6«a8Ttt««tt0> vvy=?%mm i6iat* 

A s * K-ySftt#U y 'J 3 >T8^ t^coiRStt 
^Jl x 1 0i9cm-3*5 l x l 0 20 C m-3T*So #® 

tt©>i/>f56««i 6 i i$ftm<D**/^y?mffiti, so 
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6 1 *7^77X0y>j3>^^MlTt)i:K -Z. 
0»s|6H4-€-0«M (in si tu) lc K-:/LT*>J;^U * 

[o o 4 9] 01 i tckna, mmtiiCD bv>5-%mm 

1 6 1 W)AKCDEXf7^fe[j:R I EX^^^tC 

io, i«aft^iaw^«NF 3 /c 1 2*fc«NF3 

/HB r ifet4SF6*«fflU«0m5. 53'J(E>* 
JB»J8Ttt*«tt<0 M/>?S«ft 1 6 1 ttH#A- H 

\z\*mm^7, ?v>7 <Dmtm 1 o 4**tt<*xy fx 

1 6 2^^ST«)0Wn^o 

[0050] 012 ic^n^f. 1 6 4 co^mtt 

co vvy=5-imm i 6 i ©_t*tcflFaE-r*.SB»tt^iu/ 

hXy5 L >yjCctoT;«*tfDHF*«tOfHF/^U 
-fed — ;USrffl^T^*$n^>o - A — F^X^Ji 10 6U 
H«C>xy Mfc^KHCBHFTBfc^Sft*, £fcCC7) 
fc*&tCCDEX^y*/£ff 5 utfetf^. A- FTX 
d7H 1 0 6te:/nizX>'-^>XT^#K 0*Jx.tfhU> 
^ 1 0 SflDJgjsfc^KRfcSUTfccfc^. @/T$nTl^J: 
o\Z. 7< V y-y 3 >* 7- 1 6 8 *5<fctfSSftI 1 

[0051] 013 tc^^ttT^^ct o \z, mm&vm 

fci&^u^i 6 2a*»fl£sn*. S®tt<£*I#>&^ 
±Oilittohy>^*«eii 6 l#H/>f 1 08rt 

yf>^«fflsns. ^ts&Mmzhuy^T'f vv 

—y 3 y 1 8 0 *«J5fc^*««T**. -fcJKD^JStt 
««t4a#^ 7 * b U V #7 7 << S*tw<k 0 , Wf'Jtctt 

KfcttA*yjiy^y?&m^T^&x.y^yy2^ 
[0052] mfz\zm6izmisT7K$nT^z>£viz. 

M/y^-fVlz-yayl 8 0tthl/>f 10 8 CO— 

iixt7 :/t K-^«iR^#«tt© h vy^^mm i 

6 i*^±**«k^«^ ilttol^yu^y 

i 6 2*aoTi£«an-. ««>ii*.»ozi>^^i-2s 

0^Mn o hk>f7<VU-y3>l 8 0co^$ 

-y a > 1 8 0 ^Mt^^fitt®«H 7^fV U-> 
g>*7-168 <D_h^Boc)T^^"^x^5 L >^^n 

i ^(D^mmmx^t^fis^mmtD-^Ts b u- bm 

[0 0 5 3] ^Ff£ttSa*^X^^>i/$nfc«, h 
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hH*fcttARCJB36«3SStt^CtS:«aE"rSfc»JC, 

(LPCVD) fc±D»J0ES*l*. 10 
[0 0 5 4] 8«#»SttlJ-^X hU—b <D&m\ZWf8L 

■»BTBISfi#ttTEOST**. »«*®y7X7 
(HDP) fclil©7^f V a >««Sft 

-y 3 >18 0«Tf§, »«#JBttAIH»tCttn 

ttWSfB^ffifflSns. uO<t56¥SttWAH Nesb 
it et al., A 0. 6/!m2 256Mb Trench DRAM Cell With 20 
Self-Aligned Buried Strap (BEST), I EDM 93H-627H 

y>^$nt, H/>f7-fVk— >3>18 0tcfc« 
[0 0 5 5] SBMBigX* ^ OX h ^ ^8 1 0 5 ta#J 

x* bft*WJixy^>yf4ifl:«i:*HT»ltt*# 

[0 0 5 6] DRAM^^E , Jir;i'C7)n^-v^;i/H^>> ; 
X^n 0c7)^a6^p^^x;i/(DM^ : ^^'r^^c^ 
tc, 7* huyx Hi^8ftioSiiii:T#yy3 >3 

1 OrtO/t^X^-ttlHiKan, )B<Z)ffitn:t>iB:«sn 

[0057] ae»«craflitcn^^^;Ko*&ttffliHi!S£iK 

<Dfc#<&pffi(0tf x;i/fc»fl££ft£. ffliiM^&KKfb 
»'>U3> (CMOS) <D«jBK»^4:a:*ffl«W&^x 
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mznz&vizmfeznT^&o v*fr<DMfo&* y- 
vm$m\ o.3)j«isft«. 

[0 0 5 8] -en^S, h7>yX^l 100^-^1 

i i 2^^E$n*. y— h i i 2<bim k^*--;m* 

[0 0 5 9] iijg-T^) 7-KI120' teASWlCte h 

T^'J U-zsa > 1 8 0£^LT#gt£tlT^£o K 1/ 
*f >««1 1 3:fc<£tfy-X^l 1 4ttnSF-^«l 
S, 0y*.fcf'J >P$fcUt*A s (D<>^7>f-y3 

X««l 1 4^WKK>«8^ilA$b e ^£>ffl 

»R©7 r P7^Mft6ns<k5i:i«*n*. y-x 

««1 1 4 43cfc^y-h^^-r^> KW>S«1 1 3 CD 

£o V-X««l 1 4tta»ii^Z3>^i7 H2 5 OfC« 
l^tltfeD, :^cMtAy^^h7>yX^ll 

oicSM^snSo 

[ 0 O 6 0 ] 7-f V 1/-/3 >® 1 8 9 tttf xA<B»BB 

o±55FJc»jacsn, y- hi 12 ^tf-y-yx h h 

^B^I^ e 7<VU-y3>I18 9WJx.«BPS 

G£$fr 0 mcomnmm* «*«TEost>ra«jc« 

h 1 8 3^X7f>^nt> KU-f >««1 1 3 

ci^r^^n^o tr^ h*§u 8 5f47<y v—^s 

>118 9(D±*lCM$nT> KHXM113* 
[0 0 6 1 ] mi 4tCte, SiJ(D*ffi<^mfi»fi8JCfflJSU 

^a^j (7) d r a m ^ ^ u ir co gu co^j ^ $ nr ^ ^ o 

-^d(C^$nTl^J:3^, hU>^l 0 8(OT(ffla><fi 
«cl 1 l<BBW2£:^Uifi2rau ±{BS©®« 1, 0 9 Offi 

T*c*ni/$ i 6 oo*-v/iv'^>x^ii5^e>n^o c 
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U-^3>*5HfttJll 5 2*mtfNF3/C 1 2* 
fi6fflUfcCDE(Cj:^TI»*Sns. U 3 >SrS#l«J 

£ e MSoWtC. SF 6 , NF 3 /HBr$:^fflLfcS^tt 

^>^3jSfflpJ^T*>^>o hl/>f 1 0 8 (ATffl'JOMilE 
1 1 l»4«A«CDEX» < y5 1 >yfCJ:oTl£B*nS. 

9 8©J£<Sttfl»J^.tf. T. Ozaki et al 
0. 2 2 8 ^ni2 Torench Cell Technologies woth Bot 
tie-shaped Capacitor for 1 Gigabit DRAMs. I EDM 95, io 

pp. 661 *fc»a*HWiF*5 3 3 6 9 1 2^wnm 

(S. Ohtsuki) izmmtStlTZo CDEX7f>^:» 

Sffijtt-TS&ftK:* C 1 2co«tig^:f£M-r^^^fCj;o 

[0 0 6 2] ^x«; hX^f>y*fcUCDEtt*0± 
7-lttI15 2^i*L l RfttSM^ 
l^-StcSIK-rs, hl/>^.l 0 8 (0T;(BS<0<fi« 1 1 1 

<offi«», h u>^m<Dm^mm(Dms o %, 
w*ijtc«BiS"r*-> u>^ra^fi/hraiH«) 20-30% 

^ttODM/^fifltStlS. »<0l£ef4WfiJf;:l4, 
g/jN<7)U V^77^-U-'TXFOfi2 0 — 4 0 

[0 0 6 3] X*y^>^X h^yiilTffl^bn^T 
^yi/-y 3 >*7-«Il 5 2 43«ktfe«<ORffcJi 

i 5 i (Dm^m. M#>&?>'7i'- h i 6 s £raj£-rs - 

«h^T$^o fil 0 0 0-l 10 OtOfigtlC^^TA 
sH3*fcttPHsfc«fc*»fflF--i;>^ As*fc»4P 

2»uElTM/>f 1 0 8©Tffl©H«l.l 1 £*9l 
•T^o ta*17 2»4M/>5 1 10.8©T«l©IB«ll 

(halbkugelartigen Siriziumukoernern=H S G) h 
U>^1 0 8K»j*1"**fctt««<*Hl 6 4^)r*y so 
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[0 0 6 4] 01 5tC(4> YVZ/tt^rtisZ 16 0** 
SfittCckD, bl/>^l 0 8<7)Tfld<D««l 1 1 £ 
>^108 <0±fflJ<D«« 10 9 £<&IHK:»J<0*IWfi 2 0 

>&7Vf Vk-'>3 >*i^ — 16 8 

^ii^dof ^ 7 l/-y 3 >#^— 1 6 8OT 

B4#8ffB5 3 6 0 7 5 8-%.9Bjfflg (Bronner et al.) tc 

[0 0 6 5] 016 fete. SUO^i£<Z)H*£^fi8tcffl^T 
^S'JOil0iJ^)DRAM^ ; EU-lr;^^$n-rC'^o 0 6 

;KOd<O^HfiJgJlTttv St»»2 0 l^J;W«ft:S 
^® 2 0 0**»*. fftJ0Wtt«*B2 0 0 ttWttt© h 

u>^3te*«i 6 it*t*©i»a*^yy^i 6 2 

£<&|BHc»D*v3«»H2-0 ltt*«ttc!>«»&*:/U 
7yl6 2t, D-^ M/-M0 l/iW^nTl^ 
Jl«>ii*3>^^ H 2 5 0 tcoPfllc;**. 

[0 0 6 6] 20^12 0 0^^2 0 1^^) 
nfc«^i£tn;£:*"U SEoTDRAMt^ff^- 

200 te^ii, # u a a > • # u > u n >^®-e* 

0, ^«»H2 0 1l4»a, 3/U3>»M*-#U'>- 

[0 0 6 7] 01 6tC*$nTl^, DRAM^t'Jt 

HI/-M01 h 2 5 0 £<&PiSJ<0* 

^®2 0 1 U^tbTl^cC^o W«tt©aftii*^.U y 

[o o 6 8] m^x^xonmmmitt, h7>yx^n 

0 t hl/>f+tAy^ 16 0 fc©|«KJtttW«**&*fc 

^ii^lM^NW hV>^+^/1'>^ 1 6 0^6*J: 
^M/>f+tAy^ 1 6 0^1^^S^)MI 

<©pj«Btt»4(s«sn, m^«*«i:«*.mu 

[0 0 6 91 MB2 0 1H 5fefT-r«SjC«»«c»«)a 
£8tf>&ft;4*> (0!IAM£O.- 3-0. 8nm) T*?T«t 
<, Sifctt-tfttt, #1x^3 0. 3-2nmO««i: 
»*»***-r*J»*fl:«SfcttCVDI6{t«l, 
^<D<t^7SiS^tC/Sg$itfc*/2:t4x^^'>3 >£*lfc 
gTiotiK H2, HFlgSffl^c in— situ ml 
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[0070] *i^®2 o i <ow»jfc**tt. 

V 2 5 0CD*tJ?DS2 0 1 \Z&»Z>*3> hD—JI/T 

yttmte^&Th&^y?? b2 5 oco^/s^tc^js^ 

[0 0 7 1 ] 01 7ft^LH2 OtCH HI 6 COD R A 

[0 0 7 2 ] S9CD7 P DirX^PgtC^<gIl 7l£^£n 
XZ>£o\Z. A-H^J1 1 0 63)«HiSn, hU> 
5P1 0 8ft«k^yxM^-haBJcR«<*IBl 6 4** 

8i$n*ohi/>f 2 0 8n«tm c^t^ja 

[0 0 7 3] 0 1 8£*S*lTH*<fc3fC* «e 

8<D±^<D««7&*C<0*7--±-tc:fiFaE"rSIS«ft:« 1 6 

®2 0 1 tC^tt^>ffi^^^^>^^ b 2 5 0 Sr^St* 
iLOdtfc, «te«»2 1 OWtf^XhWh 

1 0 1 Wil/TMWT^^)CDEX7f>^^it^ffi 

[0 0 7 4] IftTOibT^ h7y*&ffifflt5ftt) 
Die, JtH-h:>i? r snfc*U->Un>H. (n K-bf> 

Ctie>H CDESffl^T«SHB2 0 10«WH:* 
hU— h 1 0 1 tC#LTig^tCX^>^-T£ 

[0 0 7 5]ttM«»l:, 7<VI/->3>*5-l 
6 8SStTSitfc«. 6 4 ££!fcB LT^£>flS 

[0 0 7 6] mi 9\Z7F2tlT^Z><k?lZs 5\^Wi^T 

[0 0 7 7] 5I£^T, H2 0*#H8LT, H2fig 
j8I7Tyyt&ttHF*»Xfy^SfcllUHVa« 

[0078] ttSM^Mtc, j*jhb2 o ich>^n 

2 0 5;WgfiE3n£. h>*;iW!2 0 5te«^ 
M&fr<D~4(mizmt>*>T* ^£9> in situ X\ W^-fr 
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[0 0 7 9] i^T, H/>f 1 0 8 4*gl*Ohl/ 
>^ihU>fl 0 80±»«1O 9 
12 0 l{cSE8e-r^>fcfii)(C«®ft<DhU>5 L 3E*^l 6 

i6iii ®tm<D&v\z. mm. 1 o'»cm^i 021 

cm-3©f«SSt5As, PCJ;oTH-e>m 
T^£„ Mfc, 2§mtt^hl/>5 1 *«^l 6 ltt¥fifc 

10 xaB^sjit-r*; ?iti<7 p Dtxxf7yn mi 

[0 0 8 0] cn6 2t5(D«»©^lfi«ffiO»giJfefiJ^ 

.«-bTV^^«»ii*3>i?^ K2 5 0 4tt^M/> 
^W^* 1 6 0f)Wf&2rLZ>h\,*O&L\Z$>2>. 
JC»UT31«tt^tt< tt>«Elf-fl5 2 0 1 *5<fctfttJnW& 

«#B2oowtf)nT^^ 
[0081] cnz2r>(omi&j&m<Dmti£s:xy : 'v7 

te> I^^S 1 6 4 0>5 S #S*>'3 >CDB5fC7< 7 v 
20 3 >*7-l '6 8 *»jaET'« - t*5'cttKa»ii*n 

t^^T'»^ (gtftJf) (SMstt) 

hv-h (isvzi» \zttisxm$imzm 
*?j«-e**«te*m-2 1 on 

felt A s Sfctt P K— bf >^£nfc# ij >> U a >^ b ft 
oT^^d^^T^^o cn^H CDESffl^T, 

-e>mfeyU3> U TIKM lex y =5- > y *I 

30 [0 0 8 2] RWbfc-r^Tc^liftl^Jfii^Ji^^V^T 

nn&wtt* hi/>f^t^v^ 1 6 oa>siR«; a» 

&<£0 >^ h 2 5 0 t»«tt<DS»ji*yU >r/16 

2 & hu>7-3tmmi 6 1 t©ra©a£#ffi 

2 0 1 i:*3^TliStSctTfeSo £<BfifclffiS«K:i» 

0, 2 0<D^r^/^>'^«ffia)PBlJCjBtl«8fE*^U. £M> 

TteS#&<^ • ^muit-f ^;i/Nf(cx^r-^u:^pi 
40 [0 0 8 3] *3J:)^cntcjB.^#^T<SiSS[W«r 

®aif 201 ch >*;n.-2 0 5 &m 

[0 0 8 4] h>*)VM 2 0 5SttffltSi, Cltf> 

cntw^Dx, -*jiLffl2 0 1 \zm^^c^^£\zu 

50 fcm>?x;i/- (tttR39«*b<3*l<Z3:*) i5ctr;«}$ 
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[oo85] mm&mmmz&^T&nte^m^ h >* 

[0 0 8 6] >ft*K, h7>^110<D»M8» 
[0 0 8 7 ] 

[0 0 8 8] 

3>^7-i6 8*#-r* hl^^Wly^ 1 6 otc 
[0 0 8 9] SKZICBIRHHU tt#*6Kett<0#«sK: 
[0 0 9 0] ^WttJIlKOW^tt+n^hoaRII** 
[0 0 9 1] *56ig(D H/>f*t/V>* 1 6 O&^L 

^®2 0 1 TO«Kt*f i/ < «»snw* t^5«jSi 
»stiT^s. ^^eu«t;n 0 o*/jNS<-r*nit6tttt 

a<&oT^. t^JOli, h7>yX^ 1 1 0 <b<7) 
ta«ft3>?i7W^ *ttt©hP'>f*« ! ftl 6 1 

<, E«OK-tf>y Kt/^/f-ya PL 
ADi&liPI I I, «*K-K>if) KJ^TUSa 

X h hi 0 1 £<OH<Dffift&*:3>^27 h 2 5 0T 
(B&'&iSBSE* 10 0 nmH±*6 5 0 n mJ^TtC{K®*r 40 

[0 0 9 2] #58W***«<fcUT*Bffltt. 2 0 

h >*;Hi 2 0 5 <bjb]g£k:&£. 
[o o 9 3] mzzmctLfrm^ h>*;wm**<Jfc*fc 

BMS<fc*&a&, SftttAU-V (AUircoSS 2 e V) 
©#*UMfc*A l J-*' (A'Jt©aS3. 5eV) £0^ 50 
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[0 0 9 4] »ft«Sfcf4»Sft*tt* j»w»c»j«-r* 
C&tfTftSftiSfctt (LP) CVDr#^>a>*fc 
\Z?&f&B: tCVD t# i? zs 3 ><k^»l^fei3:Sfctt^ 

[0 0 9 5] 

[0 0 9 6] «-BKc45V>T, HUS&ttaME©^;*? 

k tt n i; #jMt*A<ft snt^s. 
[0 0 9 7] hi jctt, ^m<D^m<Dmmmmm\z 

[0 0 9 8] il^tif^C, DRAM/^U ~\l)V<0 

p) ic«t-DTHifisnT*D*^w«tta)a«)ii*yu 

6'2*itf^M/-h 1 0 l.^^K©«#a 
2 0 1 KRttSnTV**. ffl#i£*n>*£7 h 2 5 Ott 

205 mitm, <d$l&<dw\\z 
^asn-s. tR-Knc, »ft<D<>y5>f- >-3 >jc 

ftfroT. «A«y9XvH- J! lf>y (PLAD) 
tt7'7X7l«<*>7 r 7>T-y3 > (PUD? 

[0099] h >*;pb 205 ni&mk&'i >^ 

[0 10 0] HRIC. £<0|fe8BWCckD* *l«tt(E>*I#> 
M^'J^/l 6 2^<E>ity7; hl^-hlO 1 ^<Dt£& 

1 1 0©A>5 1 ^;U--<DlHlitt(Ofc»^'**Jia^T* 
[0101] i2C0a, blZte. ICODRAM^^eU 

[0102] u r/i6 2 

hi/- h v U n ><Da«S:llliBT*fc«)^fla| Atf 5 n m 

>^7>r-y3>^JS^nT, S»ii*^>^i7> 

2 5 0^12 5 0' jdWSft^. iWWaW >7^> 

f->3>sn§aftit 2^coi»ttfa hu>f*t 
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>mvu-y3> 1 8 0T»tlSii5J:5l:ftoT 

[0103] maBflsft^itisftft*^* si 

[0 10 4] 9I#«HT, Jfflfti* («AHMSMfc* (D 
HF, BHF) in situ (H2^U^— ^, HF io 

HF/NH 3 i«> UHV7X-W **frfr*U 
^*tt* S*»BB 2 0 1 K h >*)VWi 2 0 5 #J*_ 
ao. 5-2 nm, WWCteO. 8—1. 5nm©i8 

*fc»4S/U3>«Yb«<Z)*kJ** (7 8 0*0, 30mi 
n> NH3, lTorr) CioT^SSns. ^<7)^ 
lfh>^;HIl:^LT3. 5 e v**rT5IMfc»J: 

[0 10 5] (LP) CVDr#'>y3>t)"ISET*5 20 

[0106] %\^m^x. m2<Dbtz^nT^z>£.'o 

tC, h l/>f 1 0 8 CMtt© h l/>f*«» 1 6 1 

in situ tixl 0Wcm-3J:D*#l,>A s 
a*yu y 1 6 2dW$n5. 

[0107] cm:, 01 3 tKDmmiz&^xmwisfc 

[0 10 8] ¥*ft^>y7>f-y3>t) 

[0 10 9] HlC, -f >7 p ^>^-2/3 >©ft*>DK, 

ttPH3l:±59 0 0-l 10 0r, lmin, 760 
Tor rS&ttAsH3*fc«PH3tC<t^9 0 0- 1 1 

oot) ^jSs-rsct^T**^ cco^^wfjtc 

[0 1 10] -f >zf?>T— isa >> PLADStlJP 
I I ia*W»J»<*a&i£*3>*5r K 2 5 0 nj 
«Jc-T*-*» in situ T*a»fl:«loft^«*H-e 
h >*)im 2 0 5 6»«T5Mi:SaSt5 C fcrt* 

[0111 Y&ti>&#3>jri? h250tf>insitu£ 
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[0112] xf^ys i jc4d^t> wzmmmzntc 

[0 113] ^20Xf7/S 2 JC&^T, *ag$B9t 

Z<D7sTyZf\i. m&<DOx./\lZ#lsTl'D<Dfflm&\Z 
$5\,*Tm9 5 OICWtflTo r r \Z&^X%)3 0 m i 

^^X^!y-;U{C43^T^J9 5 O'C&cfctf 2 0 To r r 
tC&^Trjlm i nCOPel, *JStSui^TS5. 
[0 114] Z.n\zWz<X : ryZfS 3\Z&^T. SttBK 
-fc*>^ Wtttli6M3>^/7h25O0^ 

S»©»?xAfC»LTl^<Oi»^fC*^T»9 5 Ot: 
1 Tor r fccfc^TA s H 3 (A r s i n) §?B 

cojUB«itc*5v^T, atfflK— e>^a. esu^rcA • ^ 

^X^U/-;i/iC43^T*?Il 1 0 OIC^l 0 OTo r 
r \Z&^Xm 1m i nORSK H»t§Ci^t?tS. 
[0 115] Xr^^S 4fcl43trvr, S*ii^n>^^ 

h 2 o 5<B#iwB2 o i \z, m\M> afl5**&tt*a 

K*fLT7 8 OtM^lTo r rTNH3 (Am on 
i ak) iiSlTtMnct^fSp tt— W«C. 

IZ£H,*X8 0 0t:43ct^l 0 0 To r r TNH3 (Am 
on i ak) f IMTTMt^ £ £fi*X^Z>o 
[0 116] Xr^ys 5*£43^T, #JAtfn F — tf> 

yl6 2«fi$n§. C<Z>ffla6ii*^U^^cr>»J«tt 
#J;5L«, CVDr*yy3>Offi^ (P r e c u r 
s o r ) tVX<DS i H4 (S i 1 a n) £ffll^T5 5 
O'C&cktfO. 6 To r rXnmZtl&o JSe^T, MJ& 
^tl^'Jy'J^^^AsHs (Ars in) \Z& 

aXJCVDf^yys >S:ffl^T2^ffi^X (P 
recursor)Silan £><£T$A r s i n £{£JE 

ixss^n^o ^'jy'j^xi^^im 1019 

cm-3-1 O20 C m-3(D K— ^JfOfflSWf^n^o 
[0 117] TsiryZfS 6 tC$5^T, t^Xhlz-h^ 
^SffiOmanS. l^W>^^7h2 5 0 ^M 
in situ ypirX^ISSo?!^^, ^U — >)V 

[0 118] dCD^JfcW-eteJEK, *#SH2 0 1 (C43tt 
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5/3 >, plad, pi i i*fcttaffiK-e>^i:«k 

oTHSS^n, S^TWttOiftii^'J 6 2 

<h-tfyx M/-hl 0 1 i<BPfl(Bffi»a*3>^ h 2 
5 0 K 43 1 0 0 nm«tD±*5) 5 0 nm 10 

coii9] m^yzf^>y^—y3>t(Dm.^t)it 
\z&^T. m^2 i o\z&ttz>+ft\zm*h>*)i'm 

2 0 5&mn&<DM*b&fr7V vV \ 6 2<Dtef&££6tf 

1 1 o t h i/>^^ j v/n°^>^ i 6 o tcDmtzmn^ 

L#&V>S#&*n>^ h 2 5 0)Jl«$n§o 20 
[0 12 0] H3fCtt, &5£W<?)Jj}&<DWZ2<D'£Mm\Z 
±£k &&W<D^m<DDR AM **Vil)\,<D9l<Dfmn 

[0 12 1] 03 (C^nT^cfcpJc:, dtf)^2tf)^l 

jkotrb i 6 \ztt2ntzteto<DmmmmAz&^TMi& 

[O12 2]04GDa, bfCte, 0 3C9DRAM;< : E'J 30 

[0123] hi 9{c*snT^^yo-fexe»tcfflje 

$J5 0 nmCfM^n^o 

[0124] ^m<7s7-v^^ mi 3[zmmi,xm 40 

[0125] zo)mM\z^xm\zu^, mi&&zt& 
2<Dmmmt. mmmz. hu>^i 0 8<bt«<z>»# 

1 1 ld:hl/>f 108 <Z>±ffil<Z>BB# 1 0 9 iKBMKSU 
TffiS*UT^§ (B15#I) Nl/>^t/v>^i: 

±>mm pi^t$) £ c £ zm^Tis < o 

[0 12 6] C<Da(DPig«0 5fC^SnT^^c ID'S 
delete. *»W(Z)*ffi^*3^JB«^«t**5S^co 
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[0 12 7] *^H^$cC*T*flJ^3!iS0iJtC*^^T 

iS^UT^fc^, *&w\zz.n\zf&j£t£n&b<D-eit& 
[0128] atc> 6nfcw»tt«*Jc-r«f"r*o 

[0 12 9] h>*J«2 0 5l:»LT*l:«ftl«ft- 
tt»a{tli***tf Stlfc**, tfiltel 1 0 OICCDflfcWft 

[0 130] £fc> ":cD:tttyntx^f-y^ilf 

[01] *»WO*j£flOWl*««»c«k*. *5BW©D- 
[02] 0 1 <E>DR AM^^eU-tr;l/^^ii"r^^:^CO* 

[04] H3©DRAM^€UtMHifitSfc»0* 

[05] *9&W<D*m<D&3$mmzl:2>* #5gBJtf>D 
RAM^^Uir;i/<0»J^ffi^J<D«IBSWffiiaT*^>o 
[0 6] JiW<OD-RAM^qEUir;U<0«<Z)«lll5»fffiHT 

[07] 0 6(7)DRAM^ : EUir;i/^:^igT^)^:i6O^ 

1 #J£^T»r®ffl§0-c&£o 
[08] He^DRAM^^EU-fe^KiSTSfc*©^ 

[09] 0 6c^DRAM^ : EU-fe;W$:^jE"r ; 5^:^OO^ 

i£co 1 #j£^-r#r®B§0-e#>£o 

[010] H6 0DRAM^yi?;W£H£rt" %>frtb<D 
-Jjfe<D 1 #J£*TK®0§0T$>£o 
[0 11] H6©DRAM^ ; EU-1r-;P«:JHJfi'r<5-&«e>© 

[0 1 2] H 6 R AM^ t U t^SSfif *fc»© 

[013] 0 6<DDRAM^^U-fe;USrSia"r^>fc*^ 
#i£<E> 1 «£ST«B6»BT**.- 

[014] ii«<DDRAM^^UilJUOBU©«»JS:*i"«l 
IBg$r®0T<fc3o 

[0 1 5] ffl^JtDDRAM^^rU-fe^OgijOWISr^-r* 

[016] M0DRAM^t'Jt;WJa)WS:itI 
[0 17] 01 e^DRAM^^EU-fc^SBSliat-Sfc* 
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[01 8] 01 6<DDRAM^^EUir;i/SKffl-r«>/t» 
<D~Ji&<D 1 0J£?jVr»rffili»0T&*. 
[01 9] 01 6©DRAM^^EU-fc;|/SBJfif*&» 

[02 0] 01 6<Z)DRAM^qEU1r;PS:Ki§-rSfc» 

[02 1] ii«©DRAM^tUir;^BUco*Jfi«o« 

[02 2] a»ii*-3>^^ h^ff^T^^^CD in si 
tu yn-feXv-- ^->X^t»^^), * 
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> [ftfoRfl] 
100 /^U-fcJk 101 it.^Xhl/-h, 1 
0 8 hU->?> 10 9 H/>fflD±«©»». 
110 h^>>>X*, 111 hU>f©T«©» 
#\ 160 H/>f*t/V>^, 161 F^ffljc?) 

6 2 w«tt©a»a*yu y i 6 4 mm* 

■ v 165 lAM^lz-hv 168 7-fVl/ 
-V3>*^-, 170 ffla&i&^^Jk 2 0 
0, 2 0 1, 2 0 2 SfcHLffl., 2 0 5 h>*;UJf;- 
.2 5 0 a*ii*a>^^ h 



[01] 



[0 2 ] 
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102 
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(72)*W# V-x-<> *>aVA^ 

(72)5B01# 7rO)l 
Xh^^x-^ 28 



(72) 589!# 7l/9U->H7 7A^th 

TsVil-Z 26 
(72)3BW# ^x^-^ 5r+x 

-^^-if 26 
F*-A<##) 5F038 AC10 AC14 EZ13 EZ15 EZ16 
EZ17 EZ20 . 
. 5F083 AD 17 GA02 GA06 JA04 PR03 
PR05 PR 12 PR36 PR37 PR40 



